fold (from 50 to 5000 µM/hr) to simulate the conditions of rapid growth. In the in silico experiments described in the text, the model parameters and equations were those given below, except for the parameter whose effect was being tested in a particular experiment.
For simplicity of notation, we will use the following abbreviations:
5mT HF = 5-methyltetrahydrofolate T HF = tetrahydrofolate DHF = dihydrofolate CH2F = 5-10-methylenetetrahydrofolate CHF = 5-10-methenyltetrahydrofolate 10f T HF = 10-formyltetrahydrofolate MET = methionine SAM = S-adenosylmethionine SAH = S-adenosylhomocysteine HCY = homocysteine metin = the rate of input of methionine to the system in µM/hr
The following other substrates are assumed to have constant concentrations (µM):
[GAR] = 10 glycinamide ribonucleotide [ For each of the biochemical reactions indicated by a reaction arrow in Figure 1 , we denote the velocity of the reaction (in µM/hr) by a capital V whose subscript is the acronym for the enzyme that catalyzes the reaction. Thus, for example, the velocity of the methione synthase reaction is denoted by V M S . Each of these velocities depends on the current values of one or more of the metabolite concentrations and possibly also on one or more of the other inputs that are assumed constant. The 10 differential equations express the time rate of change (in µM/hr) of each of the 10 substrates in terms of the velocities. One can see explicitly what each of the velocities depends on.
For many of the velocities, we assume that their dependence on substrates has MichaelisMenten form. V F T D is uni-directional with one substrate and has the form:
V SAAH , V M CH , and V M HD are reversible Michaelis-Menten with one substrate in each term. V ART , V T S , V DHF R , V P GT , and V M S are modeled by random order Michaelis-Menten with two substrates:
.
V SHM T is assumed to be reversible random order Michaelis-Menten kinetics kinetics with two substrates in each term. For all these velocities the form is clear and the K m and V max values appear in Table 3 , below, along with references.
We now discuss remaining velocities individually.
BHMT. The kinetics of BHMT are Michaelis-Menten with the parameters K m,1 = 12, K m,2 = 100, and V max = 1125 [8] , [32] . The form of the inhibition of BHMT by SAM was derived by non-linear regression on the data of [9] and scaled so that it equals 1 when the methionine input rate is 100 µM/hr.
CBS. The kinetics of CBS are standard Michaelis-Menten with K m = 1000 taken from [11] and V max = 90, 000. The form of the activation of CBS by SAM was derived by non-linear regression on the data in [16] and [19] and scaled so that it equals 1 when the methionine input rate is 100 µM/hr.
DNMT. The DNA methylation reaction is given as a uni-reactant scheme with SAM as substrate. That is, the substrates for methylation are assumed constant. Their variation can be modeled by varying the V max . The kinetic constants, V max = 180, K m = 1.4, and K i = .84 are from [12] .
GNMT. The first factor of the GNMT reaction is standard Michaelis-Menten with V max = 288, and K m = 63 estimated from [25] , Figure 8 . The second term is product inhibition by SAH from [28] with K i = 10.8. The third term, the long-range inhibition of GNMT by 5mT HF , was derived by non-linear regression on the data of [39] , Figure 3 , and scaled so that it equals 1 when the methionine input rate is 100 µM/hr.
MAT-I. The MAT-I kinetics are from [35] , Table 1 , and we take V max = 260 and K m = 41. The inhibition by SAM was derived by non-linear regression on the data from [35] , Figure  5 .
MAT-III. The methionine dependence of the MAT −III kinetics is from [26] , Figure 5 , fitted to a Hill equation with V max = 220, K m = 300. The activation by SAM is from [35] , Figure 5 , fitted to a Hill equation with K a = 360.
1.21
MTHFR. The first factor in the formula for the MTHFR reaction velocity
is standard Michaelis-Menten with K m,1 = 50, K m,2 = 16, and V max = 5000 taken from [21] [13] [7] .
The inhibition of MT HF R by SAM, the second factor, was derived by non-linear regression on the data of [17] [37] and has the form 10/(10 + [SAM]). In addition, SAH competes with SAM for binding to the regulatory domain of MT HF R. It neither activates nor inhibits the enzyme [37] but prevents inhibition by SAM; thus, we take our inhibitory factor to be:
The factor 6.1 scales the inhibition so that it has value 1 when metin = 100 µM/hr.
NE. The kinetics of the non-enzymatic reversible reaction between THF and CH2F are taken to be mass action.
The rate constants k1 = 0.3 and k2 = 23.2 are taken from [14] [22]. The following table gives the steady-state values of all the variables and fluxes when the methionine input is 100 µM/hr and the total folate concentration is 20 µM. "frac" denotes V CBS /(V CBS + V BHM T + V M S ), the fraction of flux arriving at HCY from SAH that is diverted to the transsulphuration pathway. Concentrations are in µM and fluxes in µM/hr. 
